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Abstract 


In last week of December 2019, WHO was informed about unidentified cases of 
pneumonia in Wuhan, Hubei Province, People’s Republic of China. The symptoms were 
similar to viral pneumonia and after diagnosis and identification by Chinese Health 
authorities in first week of January 2020, [1] Coronavirus was identified as causative 
virus particle and named as novel coronavirus pneumonia. In last week of January 2020 
following the recommendations of the emergency committee, The World Health 
Organization (WHO) declared the outbreak constitutes a public health emergency of 
international concern (PHEIC) [2]. The name ‘CoVID-19’ is given by World Health 
Organization (WHO) and Sever Acute Respiratory Syndrome Coronavirus 2 (SARS- 
CoV-2) by International Committee on Taxonomy of Viruses (ICTV). The current level 
of knowledge on CoVID-19, world scientists gathered in February 2020 and discussed the 
critical research problems related to this curtail viral outbreak, to fight back for the 
current situation and the future as well. But still the exponential graph of this viral disease 


is growing higher and higher each day [3] [4]. 


It is highly contagious, circulates in nature due to spillover with a range of factors such as 
having several natural, intermediate and final host. The reservoir for CoVID-19 is not 
known yet but the genomic analysis had shown the similarity index is 76%and 96% 
between CoVID-19 and SARS-CoV-RaTG13 found in bats respectively. So it concluded 
that it might originated from bats. [5] [6] 
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Introduction 

Coronavirus is a large group of enveloped RNA viruses, spherical or pleomorphic in 
shape. It carries petal like or club shaped peplomers on their surface. The name ‘corona’ 
refers to the fringe of surface projections which surrounds the virus which gives it 
resembles to the ‘solar corona’. They are divided into two groups of acid labile viruses 
(common cold) and acid stable viruses (gastroenteritis). There are many serotypes which 
are hard to diagnose, detect or culture. The first isolated virus of this family was from 
common cold case. It is the second most prominent causative agent of common cold cases 
after Rhinoviruses. [7] 

Characteristics and Classification 

Coronavirus is an enveloped virus which is spherical in shape. The particle size ranges 
from 120-160 nm in diameter with helical nucleocapsid which is of 9-11 nm in diameter. 
It consist of linear, non-segmented, positive sense of 27-32 kb single stranded RNA 
which is capped and polyadenylate. It is infectious in nature and one of the largest 
genome among viruses. Projections are of 20nm long which are widely spread. The viral 
structural proteins include phosphorylated nucleocapsid proteins, membrane protein or 
glycoproteins proteins that behaves as a matrix proteins which are embedded in the 
nucleocapsid, and the spikes glycoproteins that makeup the petal shaped peplomers. [7] 
[8] [9] 

It causes common cold as well as SARS (Sever Acute Respiratory Syndrome 
Coronavirus). It have very high frequency of recombination. All the genres of 
coronaviruses affect animals, birds and humans. It displays very high frequency of 
recombination. It is hard to grow in cell cultures. Human infection is uncommon except 
few who adapted to human conditions. [8] 

There are six recognized viruses from corona family that are known to cause human 
infections; Most of them belongs to Betacorona family except first two mentioned below: 

1. Human Corona-229E; 2. Human Corona-NL63; 3. Human Corona-OC43; 4. Human 
Corona-HKU1; 5. SARS-CoV (Severe Acute Respiratory Syndrome); 5. MERS-CoV 
(Middle East Respiratory Syndrome); 6. COVID-19. 

Some Human Corona Viruses (HCV) like OC43 contains third glycoprotein that causes 
hemagglutination & has acetyl esterase activity. The novel Coroavirus discovered in 2003 


from patients of SARS is in the same group as OC43. [7] [8] 
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CLASSIFICATION 
FAMILY CORONAVIRIDAE 
ORDER NIDOVIRINAE 
SUB-FAMILIES CORONAVIRINAE 
TOROVIRINAE 
GENERA ALPHA CORONA 
BETA CORONA 
GAMA CORONA 
DELTA CORONA 


Replication of the virus particle: 
A virus particle can only replicate in a living cell so it needs a host which can provide 
energy and a synthetic machinery (cell organelles) having all required precursors for the 
expression of viral genome to synthesize viral proteins. The nucleic acid of virus particle 
carries the ‘genetic specificity’ to code for all the specific and required macromolecules 
in an organized manner. The unique feature of viral replication is its interaction with the 
host cell receptors as the envelope proteins of the virus particle are similar to the host cell 
protein, after the viral particle gets adsorbed and entered the host cell, it gets disrupted 
losing its measurable infectivity, this phase of growth cycle is called the eclipse period. 
After a definite interval of eclipse period rapid accumulation of infectious progeny of 
virus particle takes place. [7] 
Replication of some viruses is not very easy to study as they are hard to culture in 
laboratory, but some of them can be studied on cell cultures. Human corona virus do not 
grow well in cell cultures so the details have come from different studies of other viruses 
which are closely related to this virus particle. [8] 
The replication cycle of coronavirus includes distinct ten steps including entry, replication 
of virus, latency, and shedding. The ten stages of the whole replication process is given 
below: 

1. Reception at host receptors. 

2. Entry and uncoating. 
3. Endosome formation. 
4 


. Release of genome. 
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5. Translation 
6. Proteolysis 
7. Replication 
8. Transcription 
9. Translation 

10. Assembling of virus particle and release. [7] 
The replication cycle of coronavirus takes place in cytoplasm. Virus targets the receptors 
of the host target cells and gets attached on their surface with the spikes (S) or 
hemagglutinin (HE) and binds to ACE-2. The receptor for human corona virus in human 
body cells is said to be the aminopeptidase N, and for SARS virus its angiotensin 
converting enzymes (ACE-2). The virus particle is then internalized by a mechanism 
known as absorptive endocytosis. The spike protein and HE protein may be responsible 
for the fusion of the viral envelope and the cell membrane/transmembrane (Serine 
protease, TMPRSS2) of the host. The very first step just after uncoating is the translation 
of polyproteins that encodes for replicase-transcriptase complex to produce a virus 
specific RNA dependent RNA polymerase. A full length complementary (minus strand) 
RNA is transcribed by the polymerase enzyme of the virus that serves as a template 
strand for a nested set of five to seven sub-genomic mRNA. The 5’ terminal gene 
sequence of each mRNA gets translated. The full length genomic RNA copies gets 
transcribed and each sub-genomic mRNA is translated into a single polypeptide. In 
corona virus infection polyprotein precursors are not common, although a large 
polyprotein that get processed to yield the viral RNA polymerase is encoded by the 
genomic RNA. Neonate genomic RNA molecules interacts with the nucleocapsid protein 
in cytoplasm of host cell to form helical nucleocapsids. The leader RNA have a preferred 
binding site for N protein. The rough endoplasmic reticulum and Golgi bodies in areas 
containing viral glycoproteins releases nucleocapsids buds. After maturation the virions 
may transported to the periphery of the host cell in the form of vesicles for exit or release. 
Virions formed in corona infection are apparently not formed by budding through the 
plasma membrane. In some coronaviruses induced cell fusion is mediated by S protein. 
Some of the coronaviruses establish persistent infection rather being cytocidal. [10] [11] 
Coronavirus generally have a very high tendency of mutation during each round of 


replication, including the generation of substitution mutations and a high incidence of 
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deletion mutations which is a big threat for future. This virus undergoes high frequency of 
recombination which is very unusual for an RNA virus with a non-segmented genome 
and most of the time contributes to the evolution of a new virus strain like CoVID-19. 
[11] 

Pathogenesis and Clinical features: 

Coronavirus infections in humans usually remain limited to the upper respiratory tract but 
if severity increases can reach up to renal level. In contrast to SARS outbreak in 2003 was 
characterized by Serious respiratory illness including pneumonia, dyspnea and 
progression respiratory failure. Virus can also be detected in several organs, including 
liver, kidney, small intestine, and stool as well. Generally viruses of this family originates 
in non-human host mostly in bats, Chinese horseshoes bats are natural reservoir of corona 
like viruses due to widespread use of wild species for food and traditional medicines 
promotes the emergence of new viral strains. [7] [11] [12] 

According to a retrospective study on clinical course an article published in ‘The Lancet’, 
after the completion of incubation period of 14-27 days symptoms may arise or may not 
be noticeable and within 3 days just after onset of infection the virus pass through the 
mucosal membranes of nasal passage and larynx, entering the lungs generating initial 
symptoms like fever, soreness in throat and cough occurs. After 4 to 9 days virus started 
to spread through lungs which results in breathing problems such as heavy breath, 
shortness of breath leading to hypoxiya and acute respiratory distres. The virus moves 
further to the peripheral blood streams resulting sepsis or viremia. The virus further 
targets the organs which express ACE-2 such as lungs, heart, renal, gastrointestinal tract. 
Some studies shown that onset of infection the WBCs count was found to be normal or 
slightly low leading to lymphopenia 1.e., infection may affect antibody production in the 
patient. By the time of 3 weeks the crucial period starts either it leads to recovery or death 
of the patient. The inflammatory factors associated with disease such as IL-6 are also 
reported to be increased contributing an aggravation of the disease 7-14 days after 
infection. It has been also reported that in some infected patients exuberant inflammatory 
response found which is similar to cytokine release syndrome which may leads to critical 
and fatal illness. It is accompted that the clinical phase includes viremia, acute pneumonia 
and recovery. If the patient is not immunocompromised the disease can be recovered in 


acute phase as when the immunity is low the WBCs gets reduced with increase in 
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inflammatory cytokines. It has been also observed that in severe patients development of 
disseminated intravascular coagulation possibly due to high rate inflammation in vascular 
wall. [12] [13] [14] [16] 

The clinical manifestations and symptoms are quite similar to Rhinoviruses (Common 
cold) identified by nasal discharge and malaise.The incubation period of coronavirus is of 
14 to 27 days, it infects upper respiratory tract majorly generating pneumonia, sever 
respiratory disease to lung failure. The common clinical features of Coronavirus-2 are 
Fever, Fatigue, Dry Cough, Anorexia, Myalgia, Dyspnea, Anosmia/ Dysensia (loss of 
smell and taste), Gastrointestinal pain, Nausea, Diarrhea. Because of the infection alveoli 
gets filled with fluid and the oxygen-carbon dioxide exchange becomes difficult with 
cough and breathing problems. The state of sever pneumonia or ARDS (acute respiratory 
distress syndrome) or lung failure takes place. The patients kept on ventilatory support 
systems due to ARDS. The death rate is higher among elderly people. [7] [15] [16] 
Epidemiology and Transmission: 

According to the study the very first coronavirus (MERS-CoV) were transmitted from 
Camels, SARS CoV from Civet Cat and the reservoir for the novel corona virus (SARS- 
CoV-2/ COVID-19) is said to be transfred from pangolin but it is not confirmed by any 
study yet. 

Bats are said to be the natural hosts while pangolin and snakes are said to be intermediate 
hosts. The very first study had shown that it might spread through snakes but later it was 
proven that no such evidence that snakes behaves as intermediate hosts. In some studies 
the sequencing shown that there is 96% similarity between COVID-19 and the corona 
virus found in bat, so it is said that bats the possible source of spread. But recent studies 
done via macro-genomic sequencing, molecular biological detection have shown that the 
strain isolated form Pangolin and the strain isolated form human are 99% similar proving 
that pangolin is the potential intermediate host of SARS-COV2 through the results are not 
fully elucidate the potential of natural/ intermediate host of SARS-COV2. At present the 
potential source of infection and made of transmission infected patients only. It’s still not 
clear that the period of incubation inside the patient is also behaves as a transmission 


phase of this virus. [15] [16] [17] 
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According to the proven epidemiological studies, there are majorly 3 conditions for the 
wide spread of the virus: 1. The source of infection, route of transmission, and 
susceptibility. ; 

2. There is no exception for SARS COV. [16] [17] 

Route of Transmission 

Close contact is the most common way of transmission. Apart from that aerosol, surface 
contact can also be reasons of transmission. Genetic samples were detected in different 
tissues of gastrointestinal tract, conjunctivital secretions, etc. The reported latency period 
of SARS-CoV is 14 days. If we look from median point of view COVID-19 have a 
shorter incubation period than that of SARS and MERS i.e., 24 days maximum period 
which may increase the risk of transmission. It has also been proven the progression of 
disease is faster in old age people than that of younger ones. [17] [18] 

Infectivity Period 

Transmission of the virus occurs prior to the development of symptoms and throughout 
the course of illness. The viral RNA levels are higher on the time of setting symptoms, so 
it shows that patients are more tend to spread infection in earlier state of infection than 
that in later stages. The viral shedding depends upon the severity of illness. In a study the 
median duration of viral particle shedding from the upper respiratory tract was of 24 days 
minimum and maximum of 42 days. Risk of transmission grows when proper sanitation 
and personal protective equipment are not in use. The chances of spread of infection is 
higher in case of gathering, face to face communication and conversations, contaminated 
food consumption, gestures exchanged with any infected person, coming in contact with 
any contaminated surface, etc. [18] 

Diagnosis: 

The general diagnosis of a suspect of CoVid-19 is to observe the symptoms such as high 
fever, cold, cough, sneezing, sore throat. However some of the cases reported not to show 
such symptoms prominently 1. e., asymptomatic condition so, the molecular level tests are 
the best way to detect a positive case. There are 41 regulatory authorized diagnostic tests 
available till date. The diagnostic test types or scientific technology used for detection are 
PCR, next gen sequencing (NGS) and isothermal amplification. According to the current 
information viral nucleic acid detection is the most standard non-invasive diagnosis 


available for Covid-19. The detection through these methods are highly specific and less 
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sensitive, so the false negative are prominent and the time for testing can be longer as 
well. A report says that for the rapid detection of the virus, Zhang F of MIT University 
under Sherlock Technologies developed a test paper which can detect the presence of 
virus in one hour. It is under clinical verification. RT PCR is the most prominent method 
for detection in which the nasopharyngeal secretions are used to detect RNA extractions, 
RNA extracted from the deactivated virus particles is further purified and transcribed by 
RT PCR to synthesize complimentary DNA. A positive patient’s sample cross the 
threshold line within 40 cycles. [19] [20] 

A wide range of different tests are availablein Serology. This should be indicated after 
onsetting of symptomsin second week probably with definite specificityand variable 
sensitivity. The serological tests required validation of experts as well.The lab tests for 
CoV-2 are complete blood count, D-dimer, lactic dehydrogenase (LDH),clotting tests,C- 
reactive protein (CRP), ferritin, and procalcitonin. All of these tests can identify the risk 
of disease with severity, thromboembolic complications, myocardial damage, and/or 
worse prognosis. Imaging tests such as CT scan is highly recommended todiagnose, 
especially when there are clinical symptoms but other tests showing negative results. [63] 
Variants of Concern (VOC): 

Researches have shown that this virus is mutating very fast. Multiple variants of CoV-2 
are circulating globally. There are more than 70 new strains reported in which 3 are 
declared as variants of concern (VOC). On the basis of genome sequencing data of 
different samples collected from different states of the country, more than 700 cases were 
reported affected with the new strains. 

New variants recently reported in India are B.1.1.7 (reported in US in December 2020, 
initially detected in UK in September 2020), B.1:351 (earlier reported in US at end of 
January 2021, initially detected in South Africa), P.1 (earlier detected in US in January 
2021). There are two more variants E484Q and L452were also found in some parts of 
India. [62] 

Reasons of mutation: 

RNA viruses are sensitive towards mutation. It changes gradually according to the 
geographic separations. The very first mutant B.1.1.7 was reported in UK in September 
2020 responsible for 60% of new CoVid cases. It is prominent as a mutant in many other 


countries including India. This variant is more contagious and more lethal. This virus is 
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affecting the younger and the children both. Studies says if it will circulate more there are 
chances of further mutations which can turn this virus into more lethal and contagious and 
its worrisome that similar changes are arising in the spike protein of the virus 
independently some mutation results in no change but some mutation alters the behaviour 
of the virus which results in different spike proteins and different key areas with changed 
attributes. 

According to different studies, any mutation occurs at amino acid residues from 319 to 
541, especially between 438-506 may significantly impact the infectiousness, 


transmissibility, severity, and its immunity evading potential. [62] 


Current Treatment and Ongoing Research: 

During the outbreak of this pandemic in 2019 and 2020 there was no clinically proven 
and directly effective antiviral therapy available for SARS-COV 2 but with the blessing 
of science and the hard work of scientists we are able to fight back this pandemic viral 
disease. 

Vaccine Research: 

Vaccine researches are still in process. Researchers are working designing vaccine by 
using DNA, RNA, inactivated virus particle, live attenuated virus, non-replicative virus, 
protein subunits, replicating viral vectors, viruses like particle (VLP). There are more 
than 50 vaccines under development or in pre-clinical and clinical trials. [21] [22] 

There are many vaccines which are already out for clinical trials and got approved by the 
health ministries of different governing bodies. The very first vaccine dosed a human was 
in USA named as‘mRNA-1273’ produced by Moderna Company which was designed 
from synthetic mRNA to induce an immune response to produce antibodies against 
SARS-COV-2. The other vaccine being developed in China namely AdsnCoV by 
CanSino Bio with non-replicating viral vectors to deliver antigens to express the SARS- 
CoV-2 spike protein. The third vaccine is proposed in UK by the scientists of University 
of Oxford which was also developed from non-replicating viral vector to deliver RNA 
into cells. China proposed another vaccine namely LV-SMENNP-DC through scientists 
of Shenchen Geno-Immune Medical Institute. This vaccine uses a lentiviral vector to 
deliver CoVid-19 minigenes to modify dendritic cells and activate T-cells. Another 


vaccine was tested by a research group in Netherlands namely BCG vaccine repurposing 
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to fight against CoV-2, this same vaccine was proposed in Australia as well by Murdoch 
Children’s Research Institute for CoVid-19 patients. All of these vaccines were mostly 
used in Phase I, II and II. [23] [24] 

Recently one vaccine has approved by the Ministry of Health of the Russia Federation in 
2020. This vaccine ‘Sputnik V formerly known as Gam-COVID-Vac is developed by 
Gamaleya Research Institute in Moscow. Many experts have raised concern about its 
safety and efficacy. [25] This vaccine is made up of genetically modified cold virus 
which will deliver small fragment of coronavirus to human body in terms of priming the 
immune system to fight with the coronavirus. The jab uses two different version of 
vaccine using different vectors both of the vectors target the spike protein. The idea 
behind is to use two different formulas which will boost the immune system even more 
which may provide long lasting protection. It is 92% effective against CoV-2. This 
vaccine is under approval for vaccination drive in India but its efficacy is limited against 
the new variants of this virus. 

In India there are two vaccines approved by health ministry in 2021 Covaxin and 
Covishield which are said to be highly effective. 

Covaxin is an inactivated vaccine which is developed by the “Bharat Biotec Ltd.”an 
Indian pharmaceutical company from a strain of coronavirus isolated by the National 
institute of Virology. This vaccine uses inactivated virus (killed virus) which is 
recognized by the immune system and leads to the production of antibodies. Covaxin is 
given in two doses four weeks apart. 

The Oxford AstraZeneca (Covishield) vaccine is designed by the “Serum Institute of 
India” (world’s largest vaccine manufacturer). This vaccine is made up of a weakened 
version of a virus causing common cold (adenovirus). The jab is administrated between 4 
to 12 weeks apart which is designed by “Pfizer BioNTech”’. 

There are other vaccines as well which are under clinical trials and waiting for further 
approval ZyCoV-Di by “Zydus-Cadila”, HGCO19 by Genova in collaboration with 
Seattle based private pharma company HDT Biotech Corp., NovaVax. [61] 

The below table is showing the comparative performance of the available vaccines in 


India against CoV-2 and its new variants: (Source: Dr Vipin Vashishtha) 


S.No. | Vaccine Original' B.1.1.7 B.1.351 P.1 


(symptomatic) | (Symptomatic) | (Symptomatic) | (symptomatic) 
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1. AstraZeneca | 81.50% 70.40% 10.40% NA 
(Covishield) 
2. Novavax 89% 85.60% 49-60% NA 
3, J&J 72% NA 57-64% 68% 
(Janssen) 
4. Pfizer 95% Neutralisation Neutralisation Neutralisation 
decreased 2x decreased 6.5x decreased 6.7x 
5. Moderna 94.10% Neutralisation Neutralisation Neutralisation 
decreased 1.8x decreased 8.5x decreased 4.5x 


Drugs and Therepies: 

Drugs and therapies in use to combat CoVid-19 around the world are selective 
namelyArbidol, Cermostatmesylate, Hydroxy chloroquine, Lopinavir, Darunavir, 
Ribavirin, Remdesivir, Flavipiravin, Blood thinners and Plasma therapy. [26] 
Chloroquine and Hydroxychloroquine 

This drug is commonly used for the malaria treatment and chronic inflammatory diseases. 
Studies reported that it blocks the entry of the virus into cells. It inhibits the glycosylation 
of host receptors, proteolytic processing and acidification of the endosomes. It was in use 
for the treatment of CoV-2 widely, it inhibits the virus with half maximal effective 
concentration [ECs] in the low micro molar range. Dosing has consisted of 500mg orally 
once or twice daily but according to some studies dosing recommendation is 400mg 
orally once a day or 200mg orally twice a day. Common side effects such as abdominal 
cramps, anorexia, diarrhea, nausea and vomiting are also reported. For this drug there are 


several studies and clinical trials have been done but still there is no high quality data 
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published or reported about the efficacy of this drug in terms of treating CoV-2 
effectively.[27] [28] [29] [30] [31] [32] [33] [34] [35] 

Ribavirin 

It is an analogue to guanine. According to studies, it’s highly effective against CoV-2 as 
it inhibits the RNA dependent RNA polymerase. But it is required to be dosed in high 
concentrations for invitro activity against CoV-2 to inhibit viral replication. The dosage is 
nearly 1.2 to 2.4 grams orally in every 8 hours with combination of therapy. Some studies 
suggests it can also be given intravenously or external administrations but in combination 
with interferons. This drug is having a limited value of treatment because it causes sever 
dosage dependent hematological toxicity resulting in hemolytic anemia. [36] [37] [38] 
[39] [40] 

Antiretrovirals (Lopinavir/Ritonavir/Darunavir) 

These drugs are approved by US Food and Drug Administration (FDA) approved oral 
combination for the treatment of HIV. There is no published data found for effectiveness 
towards coronavirus but in some articles it had demonstrated invitro activity against some 
other CoVs via inhibiting 3-chymootrypsin like protease. In some clinical reports it is 
found to be effective on few patients who received the drug therapy within 12-14 days. 
The recommended dosing for this drug is 400mg/100mg twice daily up to 12-14 days. 
Similarly other antiretroviral drugs can also be effective via enzyme inhibition 
mechanism but there is no published data found. [41] [42] [43] [44] [45] 

Umifenovir (Arbidol) 

According to many different studies this drug is one of the promising repurposed antiviral 
agent with a unique mechanism of action against the virus particles. It targets the S- 
protein/ ACE2 interaction and inhibiting the membrane fusion of viral envelope. The 
suggestive dose for this drug is 200mg orally in 8 hours. There is a limited clinical data 
available of using this drug as a potent antiviral agent in terms of treatment of CoV-2. 
[46] [47] [48] [55] 

Favipiravir 

It was previously known as T-705. It is known as prodrug of a purine nucleotide 
(Favipiravir ribofuranosyl-5’-triphosphate). This antiviral agent inhibits the RNA 
polymerase of the virus and halts the whole viral replication mechanism. Previous studies 


have shown its effectiveness in treatment of viral diseases such as Influenza and Ebola. 
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The loading dose is of 2400mg to 3000mg every 12 hours in 2 times followed by 
maintenance dosage of 1200mg to 1800mg in every 12 hours. There is a limited clinical 
data has been reported for the use of this drug in the treatment of CoV-2. [49] [50] [51] 
[52] [53] [54] [55] 

Remdesivir 

It is known as GS-573U (monophosphate prodrug). It is highly effective towards RNA 
viruses (Flaviviruses, Coronaviruses). This drug was very effective during the Ebola 
outbreak. Due to its broad spectrum potential it is a promising drug in treatment of CoV- 
2. Many studies have been shown that this drug prevents lung hemorrhage and reduce 
viral titers in lungs comparatively to other drugs. This drug acts as an analogue for 
Adenosine Tri Phosphate (ATP) and competes naturally with ATP substrate for 
incorporation into nascent RNA chain of CoV-2 RNA dependent RNA polymerase, 
resulting in the chain termination, halting the viral replication process. The loading dose 
of this drug is 200mg to 100mg IV infused over 30-120 minutes with or without require 
mechanical ventilation for 1-10 days. [56] [57] [58] [59] 

Blood Thinners 

A research reported in Journal of the American College of Cardiology some patients were 
tested and treated with blood clot preventers which decreased the death rate by 29%. But 
the study was not randomized so it cannot prove that blood thinners are directly effective 
on CoV-2. 

Plasma Therapy 

According to some studies done in China severely ill CoVid-19 patients were treated with 
convalescent plasma (CP). The patients had shown significant improvement with in 3 
days with raised antibodies titer and reduced viral load. This therapy involved taking 
plasma from the cured CoVid-19 patients and injecting it directly to the blood stream of 
the suffering patient. It is reportedly highly effective therapy for the treatment of CoV-2. 
Other Therapies 

Researchers trying to find different better ways to treat this sever disease but in absence 
of proven therapy there are some adjunctive therapies used namely Corticosteroids 
therapy, anticytokine or immunomodulatory agents, and immunoglobulin therapy. 


Nanotechnology a future prospect: 
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Nanotechnology can be used to develop nano-vaccines which can be very helpful in the 
treatment of CoVid-19. According to a recent study an idea is proposed to design a nano- 
vaccine using viral proteins through which immunogenic peptides can be presented both 
on surface or encapsulated form. It will consist of multiple epitopes which can be both 
presented as adsorbed or encapsulated and can be studied both invitro and in vivo to 
check the immune responses raised by the viral epitopes. Nano-vaccines may be non- 
infectious as they cannot revert to virulent state and there is a very less risk of allergy. 
Prevention: [2] 

The novel corona virus is a great problem of this year and till today there are very less 
clinical approved treatment available for this infectious disease and the prevention is also 
very crucial at this stage. As different properties of this virus makes the prevention 
difficult and less effective as at each and every stage of this disease the infected person is 
spreading the virus whether its initial stage or its clinical recovery stage. The effective 
prevention of this infectious disease is only can be done by following the proper 
sanitization guidelines provided by the World Health Organization. 

Isolation of the infected person is mandatory. Suspects with mild symptoms should kept 
under surveillance of health worker. Proper ventilation should be provided to the infected 
person. Patients should be asked to cover their face with a protective shield/ cover. Care 
takers should avoid close contact. Health care workers, care takers of infected person 
should cover themselves with PPE suit or recommended facial mask and shield. Proper 
sanitization should be done nearby patients. After coming in contact with any of suspect 
or surface area hand should be washed and sanitized properly before touching mouth, 
nose or eyes. 

Family members and relatives of the suspect and infected person should go through 
suggested tests and available preventive measures. Avoid large gatherings, unnecessary 
travelling to infected/ contaminated area or city. Hygiene practices should be followed 
properly for coughing, sneezing and sanitization of areas. 

All of health workers, hospital staff, other officials should keep themselves updated about 
any kind of pandemic disease to prevent spillover. 

Conclusion: 

This review enlighten about the general information about the novel corona virus, how it 


become pandemic and the available mediums of treatment and preventive measures. 
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Covid-19 has challenged the world economic, medical and public health infrastructure. 
This pandemic had shown that how a virus can turn the tables and bring crisis in the 
global healthcare sector. There are several ongoing researches to find a treatment but in 
past year there was no effective clinically assured and approved treatment available which 
lead to globle crisis. The vaccines and specific drugs are avilable in the market which is 
approved to provide required protection. But such viruses are threat to life because of 
there capability to mutate. So, it is recommended to be aware about infectious disease, 


their symptoms, treatment and preventive measures to avoid such pandemics in future. 
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Figure 1: Diagram showing Corona virus particle having enveloped spherical structure 
representing a. ss positive sense RNA (N protein), b. envelope (E) protein, c. 
hemagglutinin (HE) protein, d. Membrane (M) protein, e. Spike (S) protein. 
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Figure 2: Diagram showing Different structures of Corona Virus Particles. 
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Figure 3: Diagrammatic representation of Replication of COVID-19. (created with biorender.com) 
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Figure 4: Diagrammatic representation of Acute Respiratory Distress Syndrome. Created 


with biorender.com) 


(A comprehensive Review on pandemic virus COVID-19 with reference to Prognosis, Diagnosis & Therapeutics-2021) 


Bat as an Origin 
Point 


Intermediate Host 


SARS CoV from Civet Cat 


MERS- CoV SARS CoV-2 
from J from 
Camel Close Contact or Dite Pangolin 


Close Contact 


Unk 
with Fluids eile 


Final Host 


Figure: Diagram showing the possible transmission flow of COVID-19 virus. (created with 


biorender.com) 
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Figure: Diagram showing transmission of COVID-19 through an infected person both 


directly and indirectly. (created with biorender.com) 


(A comprehensive Review on pandemic virus COVID-19 with reference to Prognosis, Diagnosis & Therapeutics-2021) 


COVID-19 Diagnostic Test through RT-PCR 


@) Nasopharyngeal swab <15 min @) Collected specimen 0-72h @) RNA extraction ~45 min 
Cotton swab is inserted into nostril Specimen is stored at 2-8°C for up to Purified RNA is extracted from deactivated virus. 
to absorb secretions. 72 hours or proceed to RNA extraction. 
ae _— Purified RNA 
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. - | 
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(5) Test results real-time 


Positive SARS-CoV2 patients cross 
the threshold line within 40.00 cycles 
(< 40.00 Ct). 


RT-qPCR ~1h per primer set 


Purified RNA is reverse transcribed 
to cDNA and amplified by qPCR. 


Retro transcription 
duu = ——»> TTT 
Primers and probes for screening 
Positive 
E_Forward: ACAGGTACGTTAATAGTTAATAGCGT Egene 
E_Probe1: FAM-ACACTAGCCATCCTTACTGCGCTTCG-BBQ Firstline 
E_Reverse: ATATTGCAGCAGTACGCACACA screening tool 
RdRp_Forward: GTGARATGGTCATGTGTGGCGG 
RdRp gene 
Confirmatory 
testing 


Threshold 


RdRp_Probe1: FAM-CCAGGTGGWACRTCATCMGGTGATGC-BBQ 


Fluorescence 


RdRp_Probe2: FAM-CAGGTGGAACCTCATCAGGAGATGC-BBQ 
RdRp_Reverse: CARATGTTAAASACACTATTAGCATA 


Negative 
* N gene testing is not further used because it is slightly less sensitive. 
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Figure: Diagram showing the diagnostic test for COVID-19 through RT PCR. (created with 


biorender.com) 
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